Absmct -A new technique which allows one to easily distinguish between a pair of Cs and C2 diastereomeric diols derived from c h i d material is described. The method involves inspection of the 13C nmr spectra of the easily prepared Masher's ester of each diol which permits the assignment to be made by simply counting the number of resonances observed.
Absmct -A new technique which allows one to easily distinguish between a pair of Cs and C2 diastereomeric diols derived from c h i d material is described. The method involves inspection of the 13C nmr spectra of the easily prepared Masher's ester of each diol which permits the assignment to be made by simply counting the number of resonances observed.
Herein we report an easy technique to unequivocally assign the correct structures to a pair of diastereomeric diols derived from c h i d material, one of which has Cs symmetry, the other C2 symmetry. The method involves inspection of the 13C nmr spectra of an easily prepared derivative of each diol which permits the assignment to be made by simply counting the number of resonances observed
In the course of our work on the synthesis of potentially antiviral andlor antitumor modified C-and N-nucleosides from inexpensive precursars,s we prepared an easily separable 7:l mixture of diastereomeric cyanobenzoates (3c) and (3t) in 92% yield by catalytic hydrogenation of the olefinic nitrila) (itself prepared in 5 steps and excellent overall yield from D-glucosamine (1)). 6 Unfortunately, the 1H nmr spectra of these 2,3-dideoxyhexononitdes, unlike those of the corresponding 2-deoxy-3a-benzoyloxy analogues,5a do not allow a simple assignment of the stereochemistry since the coupling pattern for the low field proton a to the cyano group is very complex in each.
Therefore we sought a simple and sure method for the shuctural assignment Acidic hydrolysis of the nitrile group of 3c and 3t gave the corresponding acids which were reduced with LiAm to generate the diastereomeric diols cis (5'8)-and tram (S,S)-tekahydrofuran-2,s-dimethanols (4c and 40. Both of these diols have symmetry properties (either a symmetry plane or a C2 axis) which reduce the number of proton and carbon signals by half, I.
1) H20MCI dioxsne 2) LiAIH4
I (6c) and (6t). In the former isomer (6c) the plane of symmetry present in 4c is no longer maintained and the symmetry is now C1, whereas in the trans isomer (6t), the Cz axis of symmetry is still present. Therefore simple inspection of the '3C nmr spectra of 6c and 6t permitted the assignment of smcture: compound (6t) showed only 3 absorptions for the six sugar carbons (and no doubling of peaks for the ester groups) while 6c showed a doubling of each of the upfield carbons of the sugar rings, i.e., all 6 carbons are different.8.9 Thus the structures of the cyanosugars (3c) and (3t) could be assigned with confidence.
We have examined one other example to show the generality of this technique. The two diastereomeric diols, cis (1R,2S)-and nuns (1S,2S) 3-cyclobutene-1.2-dimethanol (7c) and (70 were prepared.10 Again the simple 'H and ' 3C nmr did not allow structural assignment of the Cs and C2 isomers. Therefore, the bis-Mosher's ester derivatives (&) and (8t) were prepared by the method described above. Their 13C nmr spectra again showed the expected results, the Cs diol(7c) gave the C1 diester (&) (with a doubling of most of the peaks in the nmr) while the C: ! diol(7t) gave the Cz diester (8t) (and no doubling of the nmr absorptions).
somer An advantage of this method over the alternative of optical rotation is that it can be used even when the C i is not completely pure since small amounts of impurities (even c h i d impurities) do not affect the doubling of the major peaks in the ' 3C nmr. It is important to point out that this technique is not applicable if the C2 isomer is available only in racemic f m , since then diastereomm would result from the derivatization and a doubling of p&s would be observed Finally the method can also be used when the C2 isomer is not completely optically pure since a small amount of racemic material is easily discerned in the '3C nmr. Thus we have developed a simple derivatization -' 3C nmr technique for distinguishing between Cs and C2 diastereomeric pairs of diols prepared from cbjral materials. ~-2,5-Anhydro-6-0-benzoyl-3,4-dideoxygluconic acid. To a 1.5 M solution of dry HC1 gas in dioxane (14 ml) were added compound (3c) (2.31 g, 10 mmol) and water (540 mg, 30 mmol), and the mixture was heated in a pressure bottle for 12 h at 60 "C. Ether (50 ml) was added, the precipitate of ammonium chloride was filtered off, and the filtrate was evaporated under reduced pressure. The crude acid was f i t purified by flash chromatography on silica gel (ethyl acetate/methanoVacetone/ water = 1011/111) and then by ion exchange chromatography (Dowex 50, H+ form, eluent 1M HCI in 2-pmpanol) to yield pure P-2,5-anhydro-6-0-benzoyl- prepared from the nimle ( 3 ) by an analogous procedure to that described above for the p-isomer, in dry THF (15 ml) was added lithium aluminum hydride (95 mg, 2.5 mmol) and the mixture was refluxed overnight. Usual workup was followed by addition of silica gel (2 g 
